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Kk OIIOIT BO 18.03.01 Xumuueckast TEXHOIOTHS
XHUMHAYECKasl TEXHOJIOTUSL IPUPOJHBIX SJHEPTOHOCUTEIIEH U
YIJIEPOAHBIX MaTEPUAIOB

Pabouas mporpamMma JUCIUTLIAHBI

MOIleJIHpOBaHHe XMMHUKO-TCXHOJIOI'HICCKHUX IIPOHECCOB

3akperuieHa 3a nogpasjeneHueM  Kadenpa maremaruku u ectectBo3HaHusi (HoBoTponukuii ¢pusinan)
Hamnpasnenue noaroroBku 18.03.01 Xumuueckast TEXHOJIOTHS

OO0pa3zoBaTenpHast MporpaMmma 18.03.01 Xwumuueckas TexHONOTUs / XUMHUYECKas TEXHOJNOTHsS MPUPOAHBIX
SHEPrOHOCUTEJICH U YIIIEPOIHBIX MATEPHAIIOB

Keanuduxanus Bakanasp

®opma oOyueHUs O4HAsA

O6mas TpyR0eMKOCTb 43ET Bunsl KOHTpONIA B ceMecTpax:
YacoB 1o yueOHOMY TUTaHy 144 3a4eT ¢ OLleHKOii 8

KOHTPOJIbHAs padora 8

Pacnpeneneﬂue YacCoB JUCHMIIJIMHBI IO ceMecTpam

Cemectp
(<Kypc>.<Cemectp Ha 84.2)
Kypee>) HUroro
Henens 10
Bun 3anaruit vl | PO | v PIl

Jlexuu 36 |36 |36 |36
IIpakTuyeckue 36 |36 |36 |36
B ToM uucne uHT. 12 112 |12 |12
Hroro ayn. 72 |72 |72 |72
KonTakTHas pabota 72 |72 |72 |72
Cawm. pabora 72 |72 |72 |72
B ToMm uncie cam. pabota 62
B pamkax ®OC
Hroro 144 | 144 | 144 | 144




IIporpamMmy coctaBui(u):

K.m.H., [loyenm, Anexceee [anun Heopesuu

Pabouast mporpaMma AUCIMIUTHHEL

Monenuponaﬂne XHMHUKO-T€XHOJOTHYIECCKHUX NpoLeccoB

CocTaBiieH Ha OCHOBaHMH y4eOHOTO TIJIaHa:

18.03.01 24 XumTexuonorusa IIpIIOuYM.plx,  yTBepxkmeHHoro YueneiM cosetom HHUTY MHCHUC B  cocraBe
cootBerctBytomieidr OITOIT BO 18.03.01 Xumuueckass TEXHOJOTHUS XUMHYECKas TEXHOJIOTHS TPUPOIHBIX SHEPTOHOCHUTENCH W
YIJIEPOAHBIX MaTEpUalIOB IPOTOKON OT 27.11.2025 Ne68.

Pabouast mporpamma oj00peHa Ha 3aceIaHUU
Kadenpa matemaruku u ecrecrBo3Hanusi (HoBorpouukmii puauan)

IIpotokon ot 11.03.2026 1., Ne3.

PykoBomutens noapasaenenus [Isanésa Auna BukTopoBHa.



1. HEJIX OCBOEHUSA

1.1{ 1) cBobomHOE BIIaIcHNE OCHOBHBIMH METOAAMH OCTPOCHUS, YUCICHHOTO PEIICHHS, peaTn3aliH (IIPEACTaBICHNS) H
HCCIEeA0BaHUs ¢ TOMOIIbI0 DBM MaTeMaTHYeCKUX MOJIETIEH;

1.2 2) OCBOCHUEC CYIIECTBYIOIIUX OCHOBHBIX MAaTEMATUYCCKUX MOHCJ’ISI\/II, HCIOJB3YCMbIX IPU OMMMCaHUU XUMHUKO-
TEXHOJIOTUYCCKHUX IPOLECCCOB;

1.3| 3) cBobonHOE UTEeHHE COBPEMEHHBIX MaTEMAaTHIECKUX MOZIEel B 0061acTu mpohecCCHOHANBHON KOMITETEHLIUU
(KoKCOXUMUSA).

2. MECTO B CTPYKTYPE OBPA3OBATEJBbHOM ITPOTPAMMBbI

Bbnox OIT: b1.B

2.1 TpeboBanus k npenBa]lmTe.ubHoﬁ NO0JAroTOBKe 00y4arouerocs:

2.1.1 | MeHemxMeHT 0€30ITaCHOCTH TPYAa M 3J0POBbS

2.1.2 | Xumuueckasi TEXHOJIOTHS MOJIMMEPHBIX COCTUHEHHH

2.1.3 | AHanuTHYeCKas XUMUSA ¥ HU3NKO-XUMHUECKUE METOBI aHAIN32

2.1.4 | MaccooOMeHHBIE IPOIECCH XUMHYECKOH TEXHOIOTHU

2.1.5 XuMH4YecKasi TEXHOJIOTHSI TOTUIMBA 1 YTJIEPOAHBIX MAaTCpPHUAIOB

2.1.6 | ®Ousznyeckas XUMHUS

2.1.7 |Hudopmaruka

2.1.8 |HauepraTenbHas reoMeTpusi U MH)KEHEepHasl rpaduka

2.1.9 | Xumus

2.1.10 |KypcoBas Hay4HO-HCCIIe0BaTeNbCcKas paboTa

2.1.11 |Y4eOHas nmpakTHKa

2.1.12 | Teoperuueckue OCHOBbI XMMUYECKOM TEXHOJIOTUH TOILUIMBA U YIIIEPOAHBIX MAaTEPUAIOB

2.1.13 | ®u3uKO-XUMHYECKHE OCHOBBI HE(DTSAHBIX AUCTIEPCHBIX CHCTEM

2.2 Jucuuniunbl (MOAYJI4) U NPAKTHKH, AJ151 KOTOPBIX 0CBOEHUE JAHHOM JMCUMIJIMHBI (MOAYJIs1) HEOOXOAUMO KaK
npealecTByoNIee:

3. PE3YJIbTATBI OBYYEHMUA 110 JUCHUIIVIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUAMH

OIIK-1: Cnoco6eH u3y4aTb, aHAJIM3UPOBAThH, HCI0Jb30BATh MEeXaHU3Mbl XMMHYECKHX PeaKLMii, IPOUCXOISIIIMX B
TeXHOJIOTHYECKHUX MPoLeccax U OKPY KalolleM MHPe, 0CHOBBIBasiCh HA 3HAHUSAX 0 CTPOEHUH BelllecTBa, IPpUpoIe
XMMHYECKOH CBA3M M CBOMCTBAX Pa3INYHBIX KJIACCOB XUMHNYECKHUX JICMEHTOB, coeunﬂeﬂm‘i, BeIECTB U MaTepuajios,
OCYLIECTBJISATH MO/IeIMPOBaHIeE, AHAJIN3 U IKCIIEPHMEHTHI B LieJIsIX NPOBeIeHHs 1eTAIbHOI0 UCCaeJ0BAHUS ISl pelleHMs]
3a7a4 B npogeccHoOHAIbHOI 00/1aCTH

3HaTh:

OIIK-1-31 ocHOBHBIE TOAXOMBI K TOCTPOCHUIO MATEMaTHUECKUX MOIeNel (aHATMTHYECKH, SKCTIEPUMEHTAJIbHbIA U
KOMOMHHMPOBAHHBIN MOJIXO/IbI)

OIIK-1-32 0coOeHHOCTH (PU3UKO-XUMHIECKOTO MOJICITHPOBAHUS PAaBHOBECHOIO COCTaBa PacTBOpa

OIIK-1-33 ocobeHHOCTH MOAETHPOBAHUS CKOPOCTH IIPOTEKAHUS XUMHIUECKHAX PEAKIIUH, OCHOBHBIE MOJEIH B 001aCTH
npoecCHOHATBHON IESATENBHOCTH (KOKCOXAMHUS, IIPOTHO3 Ka4ecTBa KOKca Mo mokaszaressiMm M25 u M10)

IIK-2: Cnoco0eH BBINOJIHATH TEOpPeTHYECKUE PACYETHI M IKCIIEPUMEHTATbHbIE Pa0oThI B 00/J1aCTH XUMHY€ECKOr0
TPOM3BO/CTBA, ONUPASICh HA MOCJIeTHUE TO0CTHKEHUS HAYKH ¢ IPUMEHEHHEeM HAWJIYYIINX JOCTYIHbIX HH(PPOBBIX
TEeXHOJIOT Mt

3HaTh:

[TK-2-31 ocHOBHBIE METO/IbI IEPBUYHON 00PaOOTKH TaHHBIX

TIK-2-32 0CHOBBI pErpecCUOHHOIO aHAIU3a

T1K-2-33 0CHOBBI CUCTEMHOTO ITOAX01a

OIIK-1: Crioco0eH u3y4aTh, aHAJTU3UPOBATH, HCIOJIH30BATH MEXAHU3MbI XHMMHYECKHX PeaKIMii, MPONUCXOAAIIUX B
TEXHOJOTHYECKHX MPOLECccax U OKPY:KAIOIIeM MHPe, 0OCHOBBIBasICh HA 3HAHUSX 0 CTPOEHUH BellleCTBa, MPHPOIe
XMMHYECKO# CBSI3M M CBOICTBAX Pa3HYHBIX KJIACCOB XUMHYECKHX 3JIeMEHTOB, COeINHEHMIi, BeleCTB U MATePHAJIOB,
OCYIIECTBJIATH MOJAEIMPOBAHNE, AHATIN3 M YKCIEPUMEHTHI B LIEJSX MPOBeIeHUS 1eTATbHOI0 HCCIeTOBAHMS ISl PeleHust
3a7a4 B npogeccuoHATbHOI 00/1aCTH

YMmeThb:

OIIK-1-Y1 cocTaBiATh MPUMEPHBIE CXEMBI IPOUCXOISIINX XUMHUUCCKUX PEaKInil




OIIK-1-Y2 ycraHaBIMBaTh JIMHEHHYIO 3aBUCUMOCTD WJIM HE3aBUCUMOCTDh XUMUYECKUX PEaKIHii

OIIK-1-Y3 cBOIUTh CUCTEMY HEIMHEHHBIX YPAaBHEHUH K OTHOMY OOIIEMY HEIMHEHHOMY YPaBHCHHIO

ITIK-2: Cnoco0eH BbINOJIHATHL TEOPETHYECKUE PAcYeThl M IKCIIEPUMEHTAIbHBIC PA00ThI B 00J1aCTH XUMHYECKOI0
NPOU3BOJCTBA, ONIUPAACh HA NOC/IEAHUE JOCTHKEHUS HAYKH C IPUMEHEHHEeM HAMIY4YINNX JOCTYIHBIX HH(POBLIX
TeXHOJIOTHH

YMmerh:

[IK-2-¥3 npoBoauTs NepBUYHYIO 00pabOTKY CTATUCTHIECKUX JaHHBIX

[1K-2-Y2 Ha OCHOBE CTaTHCTUYECKUX METO/IOB COIIOCTAaBIAITH PA0OTY aHAJIOTHYHOTO 000PYyI0BaHHS (aHAIU3 OJHOPOJIHOCTH
CPEIHUX)

[IK-2-VY1 y4nuTsiBaTh CIUSHHAE TOACUCTEM Ha O0IIIee TTOBEICHIE CHCTEMBI

OIIK-1: Cnoco0eH H3y4aThb, aHATU3HPOBATh, HCII01b30BATh MEXaHU3MbI XUMHYECKHX PeaKIuii, MPOHCXOAALIUX B
TEeXHOJIOTHYeCKUX MpoIeccax H OKPYKAaloIeM MHpPe, OCHOBBIBAsICh HA 3HAHUSX 0 CTPOEHHH BelllecTBa, IIPUPO/ie
XHMHYECKOi CBSI3M M CBOICTBAX Pa3JHYHBIX KJIACCOB XHMHYECKHX 3JIEeMEHTOB, COeTHHEHMIi, BeIIeCTB H MaTePHAJIOB,
OCYIEeCTBJIATH MOACTHPOBAHNE, AHATH3 H IKCIIePUMEHTHI B LieJIX MPOBeJeHUs A1eTATbHOr0 HCCIeJ0BAHMSA Uil PelleHus
3aJa4 B NpodeccHoHATBHOI 00J1acTH

Baanern:

OIIK-1-B3 HaBbIkaM1 IPUMEHEHUS CIIPABOYHOU JINTEPATYPbI

OIIK-1-B2 HaBbikamMu pacuéra HEJOCTAIUX TEPMOIUHAMHYECKHX napameTpoB (MeToq Témkuna-I1IBapiumana

OIIK-1-B1 npuémamu noucka skcTpeMyMa 110 YpaBHEHHUIO MOAEIH

IIK-2: CiocoGeH BBINOJHATH TeOpeTHYECKHE PacyeThl H IKCIIepUMeEHTAJIbHbIe padoThl B 00/1aCTH XMMHY€CKOI0
NMPOU3BOJCTBA, ONMPASICH HA MOC/IeAHUE JOCTHKEHUS HAYKH ¢ PUMeHEeHHeM HAMTYYIIMX JOCTYNMHBIX HM(PPOBBIX
TEXHOJIOTHi

Baagern:

IIK-2-B1 HaBBIKaMHU YMCIIEHHOTO PELICHUS] HETMHEHHBIX U U] PepeHnanbHbIX YPaBHEHUH B TAOIUYHOM IMIpOLieccope

[TK-2-B2 HaBblkaMu pabOThI B CIICIMAIM3UPOBAHHBIX MAKETaxX MPUKIIAIHBIX IPOTPaMM

4. CTPYKTYPA U COJEPKAHUE

Yacos KM Bbinosin

Kon
3aHATHS

HaumeHoBaHMe pa3/iesioB H
TeM /BUJ 3aHATHS/

CemecTtp
/ Kype

dopmupyemble
HHIUKATOPBI
KOMMeTeHI Uil

Jlutepatypa
H L.

pecypcsl

IIpumeuanue

sieMble
padoTsI

Pazgen 1. O61mme Bonpocol
MO/IeTHPOBAHUSA

1.1

1.1 OO1iee MOHATHE MOIEIH.
MHoroo0pasue hopm
MIPECTaBICHUS MOJICITH.
ITonsaTue o MaTeMaTHYECKOM
MoenrpoBaHuu. OCHOBHBIE
TOJIXOIBI K TIOCTPOCHHUIO
MaTEMaTHYECKUX MOJIEIIEN.
AHaTATHYECKUH ITOAXO0Md K
MOJICJTMPOBAHHUIO.
DKCHEepUMEHTAIbHBIHN MOAX0M
K MOJEITUPOBAHUIO.
KomOuHMpOBaHHBIH 1OAX0 K
MojieupoBannto. OCHOBHbBIE
9TAaIbl MOCTPOCHUS
MaTeMaTHYECKUX MOJEIIEH.
TpueauHCTBO Mpolecca
MO/JICITUPOBAHUSI:

Mozenb, /Jlex/

ITK-2-31 OIIK-
1-32 OIIK-1-
Vi

JI1.3J12.1
2.2
JI2.3]13.1
JI3.2J13.3
3354

P1

1.2

N3yyenune MaTemMaTHUECKUX
Mozienel u3 Ouosoruu
(Mozens XUIIHUK-KepTBa) U
BOGHHOTO Jienia (MoJelb
TaHkKoBoro 6os). /Cp/

10

OIIK-1-Y1
OIIK-1-Y2
OIIK-1-V3

JI1.2J12.1
2.2
JI2.3]13.2
01033 24




Pa3nen 2. AHATMTHYECKHIA
1 0910. ()i

2.1

2.1 Tlonsarue o puszmko-
XHUMHUYECKOM
MoaenupoBaHud. OCHOBHBIE
CBEJICHUS U3 Kypca
"®duznueckas xumus'.
TepmoanHamuka
XUMUYECKUX IPEBpaIlCHU.
Hanpasnenne xumMuueckux
peaxkuuii. YpaBHeHUE
H30TePMbl XUMUYECKOU
peakuuu. CriocoOsl
OIMCaHMS KOHIICHTPAIH
pearnpyromx BeImecTB.
Wzmenenue sneprun ['ub6ca
B XOJI€ PEAaKLUU. Y paBHEHHE
M30TE€PMBI XUMUYECKON
peaKkyy B CTaHAAPTHBIX
ycnoBusiX. CBsI3b MEXAY
KOHCTAHTaMH PaBHOBECHS B
3aBHCHMOCTH OT CII0c00a
OTIMCaHMA COCTaBa
PEaKLMOHHON CMECH.
I'eTeporenHoe xuMuueckoe
paBHOBECHE: 3aIHCh
KOHCTaHT PaBHOBECHSL.
OrnpeniesieHre KOHCTaHT
PaBHOBECHS TIPU Pa3ITHIHBIX
teMieparypax. [lonarue o
JIMHEIHOMN 3aBUCUMOCTH
XHUMUYECKUX PEaKIUi.
Merton Témkuna-I11Bapumana
JUIS pacyéra KOHCTaHT
paBHOBecHs. Pacuér
KOHCTaHTHI paBHOBECHS Ha
OCHOBE PaBHOBECHBIX
KOHIIEHTpauun
pearupyromx BEImeCTB.
Pacuér paBHOBECHBIX
KOHLIEHTpAIMii Ha OCHOBE
KOHCTaHTHI PaBHOBECHSI.
Mertoauka pacuéra
PaBHOBECHBIX KOHLICHTpAIHiA
IIPU OJHOBPEMEHHOM
MPOTEKAHUU HECKOIBKUX
peakuuii (MeToanKa
MOJEUPOBAHUS
PaBHOBECHOI'O COCTaBa
pactBopa). OrpaHHYeHHS
TEPMOIUHAMUYIECKOTO
MOJX0/a B Cllyyae
MOJICTUPOBaHUs (pacyéra)
paBHOBECHOTO cocTaBa /JIex/

10

OIIK-1-Y3
OIIK-1-B2
OIIK-1-B3

JI.1J12.1
2.2
JI2.3J13.1
JI3.2J13.3
3105203354

P2

2.2

IIpencrasnenue aaropurma B
Bujie Onok-cxeM. Pemenne
3a/1a9 B TAOJIMIHOM
npoueccope. /TIp/

MK-2-V1 IIK-2
-Y21IK-2-Y3
OIIK-1-33

JI1.1J11.2
J1.3
JI1.4J12.1
2.2
JI2.3]13.2
J3.3
0103 54

23

UucnenHoe pemeHne
HEJIMHEWHBIX YpaBHEHUH,
MOTyYEHHBIX Ha OCHOBE
IIPOTEKAIOIUX XUMUYECKUX
peakuid. /TIp/

12

IK-2-31 OIIK-
1-B2 OIIK-1-
B3

JI1.1 J11.2
J1.3
JI1.4J12.1J13.
1J13.3
02033 24




24

2.2 Kunetuyeckue
0COOEHHOCTH MPOTEKAHHSI
XUMUYECKUX PEaKIUi.
MeToauka COCTaBICHUS
CHCTEM YpaBHEHMH,
OTMHCHIBAIOIINX PABHOBECHBIC
KOHIIEHTpAI[UH BEIECTB,
MPUHUMAIOIINX yJacTre B
XHUMHYECKUX

peakusx. /JIex/

OIIK-1-B1

JI1.2J12.2J13.
2
510520354

2.5

UucnenHoe pemeHne
nuddepeHnnanTbHBIX
ypaBHEHMH, MOyYEHHbIX Ha
OCHOBE ypaBHEHUI
(dhopmanbHOl kuHETHKH. /TIp/

IK-2-31 IIK-2-
VY1 OIIK-1-¥Y3

JI1.1J11.2
J1.3
JI1.4J12.3J13.
2
0354

Pazpnean 3.
JKCnepuMeHTAIbHBII
MOAXO0/X

3.1

3.1 CraTucTuyeckue MEeTo/Ibl
aHaIln3a SKCIIePUMEHTATHHBIX
JIQaHHBIX.
DKCIIepUMEHTAIbHbIE OLIEHKU
WCTUHHOTO 3HAYCHHS
U3MEPAEMON ClTydaiiHOU
BEJIMYMHBI U €€ IUCIIEPCUH.
Omnpenenenne rpyobIx
OIIMOOK Cpeay pPe3yIbTaToB
IIOBTOPHOCTEH OIbITA.
CpellHEeB3BEILIEHHbIE OLIEHKU
nucnepcun. Ananus
OJHOPOTHOCTH UCXOJHBIX
OLIEHOK JHCIIEPCUH.
Ornpenenenue
JIOBEPUTEILHON OMINOKU
9KCIIEPUMEHTAJIbHON OLIEHKU
H3MEPSEMOro napamerpa.
Onpezenenue uucia
[IOBTOPHOCTEH OIbITA,
00€eCIeYNBAIOIIETO
MOTyYeHNE 3aJaHHOM
JIOBEPUTEIEHON OMIMOKU
OLIEHKHU OMpeAessieMOro
napamerpa. IIpoepka
HOPMAQJIFHOCTH 3aKOHA
pactpenenenus. /Jlex/

I1K-2-31 IIK-2-
32 T1IK-2-V1

JI1.4J12.1J13.
2
3354

P3

32

[epBuynas oopabotka
9KCIIEPUMEHTAIBHBIX
nanHbIx. /TIp/

[K-2-32 TIK-2-
33 OIIK-1-B1
OIIK-1-B2

JI1.4J12.1J13.
3
0354

33

ITnanupoBanue
9KCIIEPUMEHTOB B TaOJIHMYHOM
mporecope. /TIp/

TIK-2-32 TIK-2-
33 [IK-2-B2
OIIK-1-32
OIIK-1-Y1
OIIK-1-Y2
OIIK-1-Y3
OIIK-1-B1
OIIK-1-B3

JI1.1J11.2
J1.3
JI1.4J12.3J13.
2
0354
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3.2 [InaHupoBaHHE U
00paboTKa pe3yIbTaToB
0ITHO(aKTOPHOTO
IKCIIEPUMEHTOB.
Dopmanuzanus
9KCIEPUMEHTAIBHBIX JAHHBIX
METOJIOM HaNMEHBIIHNX
KkBaapaToB. CUMMETPUYHBIH
1 paBHOMEPHBIH IJIaH
0ITHO(aKTOPHOTO
skcnepumenta. IIpoBepka
aZIeKBaTHOCTH ITOJTyYEHHOTO
YpaBHEHHMS U €TO
HCTIONIB30BaHUE IS
ONITHMHU3ALUH IpoLecca.
[Tonyuenue
9KCIIOHEHLIUAJIbLHON
3aBHCHMOCTH I10 Pe3yIbTaTaM
0THO(aKTOPHBIX
9KCIEPUMEHTOB.
JIByXypOBHEBBIE TLTAHEI
MHOTO(haKTOPHBIX
9KCIEPUMEHTOB. MeTox
HaMMEHBIIINX KBaPaTOB PH
00paboTke pe3ynbTaToB
MHOTO(aKTOPHOTO
JKCIIEpUMEHTA.
JIByXypOBHEBBIH IIaH
HOJHOTO (haKTOPHOTO
skcriepumenTa [1O32n.
VYpaBHEHHS, TOy9IaeMbIe IO
pe3ynbTaTaM peann3anuu
ianoB [1®D2n.
CraTucTuyeckuil anaiums
3HAYNMOCTH OIIEHOK
K03((HIUEHTOB ypaBHEHUS,
€ro aJIeKBaTHOCTH U
paboToCIIOCOOHOCTH.
Jpo6HsIit pakTOpHBIH
skcnepumenT JP22n-n'.
[InannpoBanue
HKCTIEPUMEHTA TIPH
U3MEHSIONIEMCS BO BpEMEHHI
BJIMSIHUY Ha TMPOLECC
HEYYTEHHBIX (PaKTOPOB.
Hcnonp3oBaHue MiIaHoB
[ID32n ADP32n-n' mist
MIOJIy4EHUS YpaBHEHUS
mporiecca B BUIE
9KCIIOHEHLIMAIbHON
3aBUCUMOCTHU. PaccmoTpenue
TIPUMEPOB.
MHoroypoBHeBbIE
MHOTO(aKTOpHBIE TJIAHBbI,
HCTIOJIB3YIOLUE CBOUCTBA
JIATHHCKNX KBAIPaTOB.
ITocTpoeHue naaHoB.
[Tonmy4enue u ucnosb30BaHue
JUTSL OIITUMHU3AIHH
YpaBHEHUH pa3nuyHOU

CTPYKTYPBHI.
/JIex/

10

OIIK-1-31
OIIK-1-32
OIIK-1-33
OIIK-1-Y2
OIIK-1-Y3
OIIK-1-B1

JI1.4J12.3J13.
1J13.2J13.3
3354

Paznen 4.
Kom0unnpoBanHblii noaxon




4.1 4.1 Ocobennoctu 8 4 [K-2-31 OIIK- J1.3 P4
KOMOMHHPOBAHHBIX 1-¥2 OIIK-1- | JI1.4J12.2J13.
MaTeMaTHICCKUX MOJICIICH. B1 OIIK-1-B3 1
Paccmotpenne 01323354
MaTeMaTHYECKUX MOJeJIEN U3
obacTy mpodecCHoHATbHON
KOMITETCHIINU
(mporHO3UpOBaHKE
Mokasaresel KauecTBa KoKca
M25 u M10). /JTex/
4.2 IIpakTuyeckas peanusanus 8 2 OIIK-1-32 JI1.4J12.2J13.
HEKOTOPBIX CYILECTBYIOLINX OIIK-1-Y1 1
MaTEMaTHUYCEKHUX MOJIENIEN OIIK-1-VY3 23 54
JIJIS1 TPOTHO3UPOBAHUS OIIK-1-B2
roKazarenel KauecTBa KOKca
B TaOJIMYHOM
nporeccope. /TIp/
Pazgea S. IloaroroBka k
KOHTPOJIbHBIM
MepONpUSITUSM U
BBINOJIHSIEMBIM padoTam
5.1 O0BeM yacoB 8 20 OIIK-1-32 JI1.1J11.2 KM1,K
CaMOCTOSITETILHOM PaboThI Ha OIIK-1-33 J.3 M2
noarotroBky k KM /Cp/ OIIK-1-Y1 JI1.4J12.2J13.
OIIK-1-Y2 1
OIIK-1-B2 32 D4 955 56
97 28
5.2 O0bem yacoB 8 42 IK-2-31 TIK-2- Jd1.2
CaMOCTOSITETILHOM paboThl Ha 32 OIIK-1-33 JI1.4J12.1
noaroroBky k BP /Cp/ OIIK-1-¥1 JI2.3713.1
OIIK-1-B1 JI3.2J13.3
OIIK-1-B3 21233536
27
5. ®OHJ OHEHOYHBIX MATEPUAJIOB
5.1. KontpoabHble MeponpusTHs (KOHTPOJIbHasi paboTa, TecT, KOJJIOKBUYM, 3K3aMeH M T.IT), BONPOCHI s
CaMOCTOSITEIbHOM MOAT0TOBKHU
Kog KonTponshoe Tposepsempie
KM MepoTpUsTHE WH/IUKATOPbI Bonpock! 11 IOATOTOBKU

KOMIETCHIIUM




KM1

KonrposnbHas
pabota

OIIK-1-31;011K-1-
32;011K-1-33;011K-
1-Y1;0TK-1-
V2;0MK-1-V3;0IK
-1-B1;0OIK-1-
B2;0I1K-1-B3;[1K-2
31;TTK-2-32;1TK-2-
33:T1K-2-V 1;TTK-2-
V2;TTK-2-Y 3;[TK-2-
BI;[1K-2-B2

OK3aMeH He IpeyCMOTPEH.

Kputepuu BbicTaBIeHUs 3a4eTa C OLIEHKOI:

OTMeTKa "yIOBIETBOPUTEIHEHO" BEICTABIACTCS 00yJarOMeMycCs, €CIIH
JoMaIrHss paboTa BEIIIOIHEHA CBOEBPEMEHHO U B IIOJTHOM o0beme. [1o
pe3yJbTaTaM BBIMONHEHHBIX 3aJJaHuil [0 pa3aenaM TUCHUILIHHBI
MPOLEHT BepHBIX 0TBETOB OT 70 110 80.

OTMeTKa "Xoporo" BEICTABIAETCS 00yJaIOMeMycCsl, €CIIH JOMAIITHSA
paboTa BBIIOJIHEHA CBOEBPEMEHHO U B TOTHOM 00BeMe. I1o
pe3ynbTaTaM BBIMONHEHHBIX 3aJJaHuil [0 pa3aenaM JUCHUIIIHHBI
IIPOLIEHT BEpHBIX 0TBETOB 0T 80 110 90.

OTMeTKa "0TINYHO" BBICTABIAETCS 00YUAIOMIEMYCsl, €CIIH JOMATIIHSSL
paboTa BBINOJIHEHA CBOEBPEMEHHO U B MOJIHOM o0Bbeme. [1o
pe3ysbTaTaM BBINOIHEHHBIX 3aJaHUH O pa3AenaM JUCHUIIIHHBI
TIPOLICHT BEPHBIX 0TBETOB Ooiee 90.

OTMeTKa "HEYHAOBIETBOPUTEIHHO'" BBICTABISIETCS 00YYaIOMIEMYCsl, €CITH
JIOMAIHsAsl paboTa BHIMOJIHEHA HE CBOCBPEMEHHO U / HJIM HE B TIOJTHOM
o0beMe, U / WM TI0 pe3yJIbTaTaM BBIIOJIHEHHBIX 3aJaHHUI 10 pa3jienam
JIUCIIUIUIMHBI IPOLIEHT BEPHBIX OTBETOB MeHee 70.

JloManrHIo paboTy Ha IIPOBEPKY IPEJOCTABIAIOT B BUJIE
BHUJICOOTBETOB. BueeoTBeT npeacTapiIseT u3 ceOs BUACO3aINCh
aKTHBHOCTH 3KpaHa KOMIIBIOTEpa MPH PeIIeHNH 3agaun. [lepedeHp
3a1a4, HeOOXOIMMBIX JUISl OCBOCHHS Kypca, IPEACTABIICH B pa3zelie
«Ilepedens pabort, BeIoNHAEMBIX o aucuumutnae (Kypcosas padora,
Kypcogoit mpoekrt, PI'P, Pedepar, JIP, I1P u T.11.)» maHHON paboueit
HPOrpaMMBI.

TpeboBaHUs K BHCO3AIICIM, KOTOPBIE CTYJICHT JOJKECH MPETOCTaBUTh
JUTS IPOBEPKH MPETOIaBaTeNIo:

1. Ka4eCTBO BHEO: YUTAOCTBHOCTh IEMOHCTPHPYEMBIX
3anuceil, HanpuMep, YUTadbeIBbHOCTh (POPMYJI, KOTOPHIE CTYJICHT BBOJUT
B siuetiku MS Excel,;

2. pasmep ¢aiina: Ha | MUHYTY BUI€O TOJDKHO MPUXOIUTHCS OT
1 1o 2 M6. Hanpumep, eciu BUACO UMEET MPOIODKUTEILHOCTD 16 MUH,
TO pa3Mmep Buaeodaiina He TOIDKEH MmpeBsImaTh 32 MO;

3. (aiin BUIE00TBETa AOKEH UMETD CIEAYIOIEee UMSL:
®Gamunusa_I'pynna [IpenmerCokpaménno Hazpanue 3aganus;

4. He JIOMyCKaeTcs pekiaMa JIFo00ro Xapakrepa BHYTPH
BUICOOTBETA;

5. HE JIOMyCKaeTCs eJeHNe BUJEOTBETa Ha HECKOIBKO (paitiioB.
B ciygae, eciit BBI clienaiy OMIMOKY IPH 3aIIMCH BUICOTBETA WIN
OTOBOPWJINCH U TIOHSITH ATO, TO HEOOXOAUMO 00 3TOM COOOIIUTH B
BUICO3AIHCH, HE OTKIIIOYAs 3aIICH BUIEO, CIIENAaTh May3y, IPOrOBOPUTH
MIPaBUIIbHBINA OTBET, CONPOBOANB IPU HEOOXOJUMOCTH AEMOHCTpaLen
Ha JKpaHe.

6. TIPH 3aIlTUCH BUICOO0TBETA JODKHA OBITh BKJIIOYEHA OCHOBHAS
KaMepa, YTOObI ObIJIO BUIHO JIMIO CTYAE€HTA, KOTOPBIN 3alHChIBAET
BU1e00TBeT. OKOIIKO ¢ BHICOKaMEPhl HEOOXOANMO PacIIONOKHUTh B
TpaBOif BepXHEH 4acTH SKpaHa, 9TOOBI OBLIO BHIHO OCHOBHOE pabouee
MPOCTPAHCTBO DKpaHa.

Kputepun OneHKH BHIMOTHEHUS JOMANTHEH paOoThl B BUJIC
BUICOOTBETOB (CKPUHKACTOB):

ITonroroBneHHbI B BUIE BUIC00TBETa (hailn gomamHsist pabora
OILICHUBAETCS MIPETIOIaBaTENIEM I10 CIIEAYIOIIUM KPUTEPUSIM:

1. IlonHOTa NPOAEMOHCTPUPOBAHHON 3a1a4ul. BeINoIHEHE! Bee
HEeOoOXOIMMBIE ITAIIBI JUTA IPABUIBHOTO PEIICHHUS 3a/1a4y;

2. ITponemMoHCTpUpOBaH BBOA BCEX AaHHBIX Ha JicT Excel;

3. ITpoKOMMEHTHPOBAH X0/ PELICHUS 3aTa4H;

4. Pemienue npencTaBiaeHo BEPHO.




KMm2

Konrposbuble
BOITPOCHI AT
IIPOMEKYTOYHOTO
KOHTpPOJIA

OIIK-1-31;011K-1-
32;011K-1-33;011K-
1-Y1;0TK-1-
V2;0MK-1-V3;0IK
-1-B1;0OIK-1-
B2;0I1K-1-B3;[1K-2
31;TTK-2-32;1TK-2-
33:T1K-2-V 1;TTK-2-
V2;TTK-2-Y 3;[TK-2-
BI;[1K-2-B2

IIepeuenb BOIIPOCOB K 3K3aMEHY

OO61ire BOpoCkl MOACITUPOBAHUS:

1. O6mee npencTaBiIeHUE 0 MOJETH. MaTeMaTHIeCcKe MOJIEIH:
OIIpeeIeHNe, TOCTONHCTBA ¥ HEOCTAaTKH, II0 CPABHEHHIO C APYTUMU
(hopmamu npeacTaBieHust Mojesd. [IoHATHE «MOAETUPOBAHHEY.
Kiraccugukanus MaTeMaTHIeCKHX MOJICIIEH;

2. CymHOCTh aHATUTHYIECKOTO MOAX0/1a K MATEMAaTHIECKOMY
MozenupoBanuto. Monenuposanue XTII npu aHanuTHYECKOM MOJXOJIE;
3. CyuHoCTh 9KCIEPUMEHTAIBHOIO MOX0a K MaTEMaTHYECKOMY
MOJIENIUPOBAHUIO;

4. CymHOCTh KOMOMHHPOBAHHOTO MOAX0A K MATEMAaTHIECKOMY
MOJIETUPOBAHUIO;

5. TpueqUHCTBO NPH ONMUCAHUH O0BEKTa MOJICITUpOBaHUs. TpeOoBaHUs
K KaXXJI0i U3 COCTABHOW YaCTH MPU OMUCAHUU OOBEKTA;

6. OCHOBHBIE ATaMbl MOJECTUPOBAHUS (C HOSCHSAIONIMIMH IIPUMEPAMH).
AHanUTHYEeCKUH TOAXO0J K CO3[aHUI0 MaTEMAaTHUYECKUX MOJIEIIEH:

7. YpaBHEHHE H30TEPMBI XUMHUYECKOW PEakyy IIPpH pa3InIHOM
crioco0e BEIpayKeHHUS KOHIICHTpAIUU. BeIpaskeHne ypaBHeHHS
M30TE€PMbI XUMUYECKOW PEaKLUH B CTAHIAPTHBIX YCIOBUAX. CBSI3b
MEKTy KOHCTaHTaMH PaBHOBECHS B 3aBUCHMOCTH OT CII0c00a OMUCAHUS
COCTaBa peaklUOHHOU cMecu. COOTHOILEHUS U1l KOHCTAHT PaBHOBECHS
KN, Km, Kc B uneansHom pactsope;

8. Meton Témkuna-IlIBapriMana pacyéra KOHCTaHT PaBHOBECHS
XUMHUYECKOH peakuuu. [ToHsATHE O TMHEIHON 3aBUCUMOCTH U
HE3aBUCHMOCTH YPABHEHUI XUMHYIECKUX peakiiid. OCHOBHBIE CIIOCOOBI
oTpeiesieH sl TMHEHHO He3aBUCUMBIX YPaBHEHUH XUMHUECKUX
peaKiuii;

9. BO3MOXHOCTH MOZEIHPOBAHHS TIPH TEPMOIUHAMHIYECKOM TIOIXOE K
OIIPEeICIIEHHIO PABHOBECHBIX 3HAUCHU yUaCTBYIOIINX B XUMHUECKHUX
peaxuusax BewecTB. OCHOBHBIE JOCTOMHCTBA M HEAOCTATKHU MPH
TEPMOANHAMHYECKOM MOIXOIC.

10. OcHOBHBIC MOHATHUS U ONpeeNICHNs (POpMATBHON KHHETHKH:
CKOpPOCTb XUMHUYECKOW PEeaKLUH, CIIOCOOBI €€ BBIPaXKEHHUS,
MOJIEKYJISIPHOCTb PEAKLINY, TOPSAO0K PEaKL1M, YACTHBIM MOPSIIOK
peaKIi, MOCTYIaT XUMUIECKOH KMHETHKH (ypaBHeHHe ['ynproepra u
Baare), koHCTaHTa CKOPOCTH XUMHYIECKON peakuuH (IIPaBUIIO
Bantlodda, ypaBHeHHE AppeHnyca);

11. CxopocTh HEOOPATHMBIX peaKInii MepBOro, BTOPOTo, N-0ro
nopsaakoB. OOpaTHMasi peakIyst IepBOTo MOPSIKa;

12. O6paTumMas peakisi BTOpOro nopsjaka (pazo0pars TOIBKO YaCTHBIN
Cllydail: OTCYTCTBUE B HaualbHbI MOMEHT BPEMEHH IIPOLYKTOB
peakIiy, HayanbHbIe KOHIICHTPAI[UN PEarnpyIouX BEIIECTB PaBHEI
Mexay coboit). [TapannensHble peaknuy,

13. [locnenoBaTenbHbIE peakK NEpBOTO MopsiaKa (A1 TPEX
XHUMHUYECKUX COeTMHEHNH ). Pa300paTh pa3inyHbIe CTydan
COOTHOUICHHUST MEXKAY cO0O0M KOHCTAHT XUMHYECKHUX PEaKIINi;

14. O61ee ypaBHEeHHE IMHAMHUKH U CKOPOCTH XMMUYECKOH peakluy,
IIPOTEKAIOIIEH B IIOTOKE B PEXHUME HJI€AJIbHOTO BHITECHEHNSI.
Heobparnmas peakiust mepBoro M BTOPOro MOPSIKOB, MPOTEKAOMINX B
MOTOKE B PEXXUME UJI€aTbHOTO BEITCCHEHHUSI.

15. O6paTumas peakiysi IepBoro ¥ BTOPOro MOPsAKOB, IPOTEKAOINX B
MIOTOKE B peXXKUME UIealIbHOTO BEITecHeHMs. [locirenoBaTepHas
peaKIust MepBOro MOPSAKA, TPOTEKAIOIAs B TOTOKE B PEXKUME
WEaTbHOTO BHITECHEHHUS.

16. KuneTnka roMOr€HHbIX peakuid, IPOTEKAIOLUIUX B PEXUME
U/ICATTFHOTO ITepeMEINBaHNs. DKCICPIMEHTAIBHBIN OIXO0 K
CO3JIAHUIO MaTeMaTHIECKUX MOJIETeH:

17. CraTucTH4ecKUe METOIbl aHAIN3a HKCIIEPUMEHTAIbHBIX IaHHBIX:
OIICHKA MICTHHHOTO 3HAYCHUS N3MEPSAEMON BEJIMUMHEI U €€ UCIICPCHH;
oIpeeneHne TpyObIX OmNOO0K; CpeTHEB3BEIICHHbIE OIICHKI
JUCTIEPCUU; aHATIHU3 OJTHOPOAHOCTU UCXOTHBIX OLIEHOK IUCTIEPCHH.

18. OnpeneneHue TOBEPUTEIHHON OMIMOKH SKCIIEPUMEHTATBHOM
OLIEHKU U3MepsieMoro napamerpa. Onpenenenue 4ucia NOBTOPHOCTEN
OIIBITa, 00ECTIEYHBAIOIIETO NOTyYeHUE 3aJaHHOH JOBEPUTEIIHHON
OLIMOKH OLCHKH OMpeJensieMoro napamerpa. [IpoBepka HOpMaIbHOCTH
3aKOHA paclpeelIeHHsL.




5.2. Tlepeuennb padoT, BoINOJHAeMbIX N0 AucuumnHe (Kypcosasi pa6ora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u T.11.)

Kon Hazpanue Tposepsiemere
paors! paBors! HHIMKATOPBL Coneprxanne paboThI
KOMITCTEHINI1
P1 AynutopHbie OIIK-1-31;0IIK-1- | Ayauropusie pabotsl. biaok Ne (BJI): BJI Nel «O06uiue Bonpocs!
paboTsI 32;0I1K-1-33;0I1K- | MonenupoBaHUs»
O0mue BOmpock! 1-Y1;0I1K-1- Nel. CocTaBuTh O6JI0K-CXEMy [UIs BBIYHUCICHUS CyMMBI KBaPaTOB
MOJIEIIMPOBAHUS V2;0IIK-1-Y3;0IIK |nepBbix N uncen HaTypaabHOIO psija.
-1-B1;0IIK-1- Ne2. CocTtaBuTh OJIOK-CXeMy JIJIs pelieHus 3amaqn. KakoBo BpeMs

B2;0I1K-1-B3;I1K-2
-31;I1K-2-32;T1K-2-
33;ITK-2-V I;TIK-2-
V2;I1K-2-Y 3;T1K-2-
B1;ITK-2-B2

TIaJICHAS TeJa, €CIIM N3BECTHHI BHICOTA, YCKOPEHHUE, Haga bHas
ckopocts. [Ipumedanue: mperycMOTpeTh KOPPEKTHYI0 00paboTKy BCex
BO3MOJKHBIX CIIy4aeB: pellIeHHE He UMEET KOPHEil; OAMH, JIBa KOPHS;
3a7a4a He UMeeT (PU3MIECKOro CMBbICTA.




P2

AynuTopHBIE
paboThI
AHanmuTH4ecKuii
HOAXO0T

OIIK-1-31;011K-1-
32;011K-1-33;011K-
1-Y1;0TK-1-
V2;0MK-1-V3;0IK
-1-B1;0OIK-1-
B2;0I1K-1-B3;[1K-2
31;TTK-2-32;1TK-2-
33:T1K-2-V 1;TTK-2-
V2;TTK-2-Y 3;[TK-2-
BI;[1K-2-B2

BJI No2 «Ananutudeckuii moaxon K MogenupoBanuto X TTI» Nel.
Paccunrarh noOHHO-MOJIEKYIISIpHBIN cocTaB B pucyTcTBUH KCN,
pactBop€rHOTO B KommdectBe C=10-5 Momb / 1. 3a1aThesl 3HAUCHUSIMA
pH B untepsaine 0-14 u uuCcIE€HHO pacCUUTaTh HOHHO-MOJIEKYJIAPHBII
COCTaB JIaHHOU CUCTEMBI. Pe3yIbTaThl IpeCTaBUTh TpadHuecKy B
UH(OPMATHBHOM BHJE (UCIIONB30BaTh JOTAPU(PMUUECKYIO LKAy
BBIXOJTHOTO ITapameTpa). Bce pacuéTsr mponsBecTH B TAOIHMIHOM
IpoLeccope.

Ne2. PaccunTaTh HOHHO-MOJIEKYJISIPHBIN COCTaB pacTBOpa B
TPUCYTCTBHH PaCTBOPEHHOM YIIICKHUCIIOTH BO3AyXa. 3a1aThCs
3HaueHussMu pH B untepsaie 0-14 u 4uCiIeHHO paccUUTaTh
HMOHHOMOJIEKYJIIPHBIN COCTaB JTaHHOW CUCTEMBI. Pe3ynbTaThl
HpeCcTaBuTh rpaduuecku B MHPOPMATHBHOM BHAE (MCHOIb30BATH
JIOTapAU(PMHUYECKYIO KAy BBIXOIHOTO mapamerpa). Bee pacuérs
MPOU3BECTH B TAOIUYHOM IIPOLIECCOPE.

Ne3. 3nauenue pH pacTBopa perynupyercs U3MEHEHHEM KOHLIEHTPALUH
consl. Paccunrtars koHneHTpanuio [CO3-] HOHOB B pacTBOpPE, C YUETOM
pacTBOPEHHOM YITIEKHUCIOTHI BO3AyXa. 3aaaThes 3HaueHussMu pH B
unTepBaie 0-14 1 YUCIEHHO pacCYUTaTh HOHHO-MOJIEKYIISIPHBIN cOCTaB
JJAaHHOW chcTeMBbl. Pe3ysbTaThl IpecTaBUTh rpaUuecKH B
WHPOPMATHBHOM BHJIE (HCIIOIB30BATh IOTAPH(PMUAIECKYIO IITKATY
BBIXOJIHOTO IapameTpa). Bee pacuéTsl mpousBecTH B TAOIHYHOM
IpoLeccope.

No4. Tlpu xaxom 3HaueHUH pH gocTHraeTcs mpakTU4YECKH MOJIHOE
ocaxkperne MnS (ITPMnS = 2.5*%10-10), cogepkamierocs B pacTBOpeE B
komuuectse 0,005 monb, pu ynorpedaenun 50 % n30bITKa OCaaUTENS.
Pacuér npoussectu Ha | 1 uccnegyemoro pactsopa. Bee uncnennsle
pacdETHl MPOM3BECTH B TAOIMIHOM IIPOIIECCOPE, aHATHTHICCKIE
3aMHCH IPEIOCTaBUTh B OyMaXHOM BHIE. 113 Kakux cooOpakeHHI
HaXOJUTCS KOHLIEHTpalysl Mapranua [Mn2+], 1 Mex1y KakKuMu
XUMHYECKAMH (POPMaMH OCYIIECTBISICTCS MaTePHAIBHBII OajlaHC 1Mo
cepe N30BITOYHON KOHIICHTPAl! OCAAUTEIS?

NeS. TIpumep 5. PaccunTarh paBHOBECHBIN cOCTaB ra3oBOM (ha3bl st
YCTaHOBHBIIET0Cs T€P-MOJUHAMHYECKOTO PABHOBECHS MTOIYYEHHS
BOJISTHOTO Ta3a 110 PeakusaM: B 1aHHOM 3amaHNM TOCTaTOYHO
OTPaHUYUTHCS BBIBOJIOM KyOHU4ecKoro ypaBHeHus: otHocutensHo pCO.
Ne6. Onenuts ¢ PU3NKO-XUMHYECKOH TOUKH 3pEHHUS, IPH KaKOM
3HavyeHnn pH mponcxoaut nepexon PbSO4 B Pb(OH)2. Uzmenenne pH
npoucxonut 3a cuét NaOH.

B cucreme npeanonaraeTca NpoTeKaHHe CIETYIOMIX XUMUIECKUX
peakuuii: YpaBHEHHE MaTepHaIbHOTO OaaHca:

YpaBHEHHE >IEKTPOHEHTPATEHOCTH:

[Ipumeuanue: npu pelIeHNH 3a1a4U HEOOXOIUMO MO UMEIOMUMCS
YPaBHEHHSAM COCTaBUTb CHCTEMY HETMHEIHBIX ypaBHEHUH, U3 Heé
BBIBECTH YpaBHEHHE:!

W3 cipaBOYHBIX JaHHBIX HEOOXOIMMO OIPEIEITUTh KOHCTAHTHI
xumuueckux peakiuii K1 — K6 coorBercTBytomux peakuuii (1)-(6). 13
HPaKTHYECKUX COOOPaKCHUH YCTaHOBUTH, C KAKOIH TOYHOCTBIO
HeoOXoIMMo BRUUCIATE 3HadeHHe pH. HemmaeitHoe ypaBHeHNE
HEOOXOIMMO PEIIUTh YeThIPhMS METOAAMH: TPahUUECKUM,
NONOBUHHOTO Aenenus, HetoTona, xopa. Caenats BBIBOZ O OBICTPOTE
CXOAMMOCTH KaXk/IOTO U3 METO/IOB IIPH 33aJ]aHHOM TOYHOCTH
MOTy9aeMOro pPe3yIbTaTa, a TakKe MPUTOTHOCTH AT PEIICHHS 3a1a91
(hU3UKO-XUMHUUECKOTO MOJIEUPOBaHus. PaccMoTpeTs 9BprCTHUECKU
METO/I, OCHOBAaHHBIH Ha crienu(UKe peraeMoil 3a1auul, peLIeHNs
CUCTEMBI HEIMHEWHBIX ypaBHEHUH. Bee BbIUMCIIEHUS IPOU3BECTH B
TaOJIUYIHOM IPOLIECCOpE.

Ne7. Tlone3ysick pesynbraTamMu 3aaa4u Ne6 HCKITIOUUTH U3 CUCTEMBI
HEIMHEHHBIX YpaBHEHUH ypaBHeHue (3). PemmTs momydeHHyr0 cHcTeMy
YpaBHEHHH 3BPUCTHIECKUM MeTo0M. CrenaTh BBIBOJ O BIUSHUU
ypaBHeHHS (3) Ha MOAETUPYEMYIO CUCTEMY M UTOroBoe 3HaueHue pH.
No8. TTonb3ysick pesyibTaramu 3aga4u Ne6 UCKITIOUNUTh U3 CUCTEMBbI
HEITMHEHBIX ypaBHeHN ypaBHeHue (3) u (5). Permmts nomydennyio
CHCTEMy ypaBHEHHI 3BPUCTUYECKHM MeTonoM. ClenaTs BEIBOA O
BIUsiHUM ypaBHeHus (3) u (5) Ha MOJEIUPYEMYIO CUCTEMY U UTOTOBOE
3HaueHue pH.

No9. [Tonw3ysce pe3yiabTaramu 3aga4u Ne6 UCKITIOUNUTh U3 CUCTEMBbI
HeJIMHEeHHBIX ypaBHeHu# ypaBuenue (1), (3), (5). Pemuts nonyueHHnyo




CHCTEMy ypaBHEHHI 3BPUCTUYECKHM MeTonoM. ClenaTs BEIBOA O
BIMSHUU ypaBHeHUs (1) Ha MofenupyeMyro CUCTEMY U UTOTOBOE
3HaueHue pH.

Nel0Q. PemuTs HenmuHEHHOE ypaBHEHHE U3 3a4a4H (6) C TOMOIIBIO
BCTPOEHHBIX (DYHKLUH crieruann3upoBanHoi nporpamMel MathCad.
CpaBHUTB OTY4YEHHOE 3HAYEHHUE C YKE MOTYUYECHHBIMH.

Nell. PemmTs cucTeMy HETTMHEHHBIX YpaBHEHUH U3 3a1a4 (6) ¢
MOMOIIBIO BCTPOCHHBIX (PYHKIUH CHEeIHaTH3HPOBAHHON MIPOrPaMMBI
MathCad. CpaBHHUTb IOJTy4EHHOE 3HAUCHHUE C YK€ MOTyYCHHBIMH.
Nel2. Wicxoxst 3 MOHATHS JTHHEHHAS 3aBUCIMOCTE/HE3aBUCHMOCTh
XUMHYECKUX PEaKIUH, C TOMOIIBIO BCTPOCHHBIX MaTEMaTHIECKUX
¢ynxumit MathCad nist cucteMsl peakunit

OmnpenenuTs KONMYECTBO IMHEHHO-HE3aBUCUMBIX XUMUYECKUX
peaxuuii. UTo 3TO 03HAYaEeT ¢ TOUKH 3pEHUS MAaTEMaTHYECKOIO
ONMCaHUs JaHHON CUCTEMbI peakluii.

Nel3. Jlns HeoOpaTUMOit peakimu mepBoro mopsiaka: CocTaBUTh
mddepeHnnansHOEe ypaBHEHNE CKOPOCTH N3MEHEHHS KOHIICHTPaui
A. Pemmuts noydeHHOe AuddepeHIransHoe ypaBHEHHE METOI0M
Diinepa, MoaupUIUPOBaHHBIM MeToI0M Ditnepa, Pynre-Kyrra.
Crenath BBIBOJ O TOYHOCTH Ka)KI0T0 U3 METOJIOB B

CpaBHEHHH JPYT ¢ ApyroM. st pacuéra IpHHATH CIIeTyTOIINe
3Ha4YeHUs Hen3BecTHHIX nmapameTpoB: COA= 0,7 mons/n; k1=0,001 1/c;
h =0,1 (lar UHTErpUPOBAHUS).

Nel4. [1ns mocnenoBaTeTbHON CXEMBI HEOOPATUMBIX XUMHIECKIX
peakuuii IepBoro nopsaka: A

CocraButh cucteMy AuddepeHunanbHpIX YpaBHEHUH U peInTh e€ C
MOMOIIBI0 MeTozia Dinepa, MoanduposanHoro Diinepa, PynreKyrra
4-oro nopsaka. CrenaTtb BbIBOJ, O TOYHOCTH II0JIy4a€MOI0 PELIEHNUS,
CpaBHMBAsI METOJBI MEX Ty coOOM. st pacuéTa NPUHATH CIEAYIOMINE
3HaYCHUs Hen3BecTHBIX mapameTpoB: COA= 0,5 moms/i1; COB= COC=0
Monb/it; k1=0,05 1/c; k2=0,07 1/c; h = 0,1 (mar uHTETPUPOBAHUS).




P3

AynuTopHBIE
paboThI
DKCTIEpUMEHTAIILHBI
M TIOXO0/T

OIIK-1-31;011K-1-
32;011K-1-33;011K-
1-Y1;0TK-1-
V2;0MK-1-V3;0IK
-1-B1;0OIK-1-
B2;0I1K-1-B3;[1K-2
31;TTK-2-32;1TK-2-
33:T1K-2-V 1;TTK-2-
V2;TTK-2-Y 3;[TK-2-
BI;[1K-2-B2

BJI Ne3 «OxcnepumenTanbHbiii moaxom» Nel5. C nagéxuocTbio P =
0,95 obecrieunTs OAHOPOIHOCTD TPECTABICHHBIX B TAOIHIE TaHHBIX,
HCKITIOYHB TPpyOBIe OIHOKH.

Pemrenne manHOI 3aa4l OCYIIECTBUTH HA OCHOBE JIBYX METOJIOB!
MpaBuiIa 26 U KpUTEPHUsl MAKCUMAIIBHOTO OTKJIOHEHHS 1. PacuéTsl
BBITIOJTHUTB C UCTIOIb30BAHUEM TaOIIYHOTO ITPOIIECCopa.

Nol6. C nomortpio aHamm3a OJHOPOJHOCTH cpeaHuX. JlaTh 3aKiIoueHHe
0 Bo3MOXkHOCTH npeumytectsa (P = 0,95) onHoro anmapara nepen
JPYTUM I10 IPOU3BOAUTEIBHOCTH.

Pacu€ThI BEIIOIHAUTE € MCIONB30BaHIEM TaOIMIHOTO MIPOIIeccopa.
Nel7. lns mpoBepKH IpaBHIBHOCTH BOJIbTaMIepoMeTpudeckoii (BA)
MeTOAMKH ompeneneHus kagmus Cd ucnonb3oBanu
aToMHOa0COpOIIMOHHYI0 (AA) METOUKY, HE COMIEPIKAIILYTO
cucreMaTHyecKkol norpemsocty. Ilpu aHanuse o1HOTo U TOro Xxe
00BbeKTa NOTy4YeHs! clenytomue pe3ynasTaTsl (Hr / ma Cd):

BA: 20,5;22,4; 23.,4; 20,8

AA: 23,5; 20,1; 19,9; 19,2; 19,0; 22,8

Conep>kuT I BOITaMIIEPOMETPHUYECKasi METOANKA CHCTEMATHIECKYIO
MOrpeIHOCTh? PacuéThl BHIOIHUTE C UCTIONB30BAHUEM TAOIUUHOTO
nporeccopa 06e3 MCIONb30BaHMs CIICHATBHON HAJICTPOHKH.

Nel8. Pemnts 3amaqy Nel7 ucmonb3yst HANCTPOHKY TaOIMIHOTO
mporeccopa.

Nel9. Mcnionb3yst Tpy pa3IUuHBIX TEHEPUPYIOLIUX COOTHOLICHUS,
OCTaBUTH IUTAHEI SKcTIepuMeHToB [1DD25-2. 3anmcats GopMyIIs! aiis
pacuéra K03(GHIHCHTOB JIMHEHHON MOJIEITH.

Ne20. Ha ocHOBe TaTUHCKHX KBaJpaTOB COCTABUTh MATUYPOBHEBBII
IUTAH TMATA(GAKTOPHOTO SKCIIEPHMEHTA JUTSl HCCIIEIOBAHMS IIPOIIecca
nH(paKpacHOH CYIIKH IPaHyIHPOBAHHBIX MaTEPHUAJIOB B BaKyyMe TIPH
UMITyJIbCHOM 3Hepronozasoje. ITomydnTs MaTeMaTHUECKYIO B BUJE
CYMMBI HEJIMHEHHBIX QYHKIMHA 1 HAUTH ONTHMAIbHBIC 3HAYCHUS
PEKIMHBIX TApaMETPOB IpoIiecca: TUIOTHOCTH TEIJIOBOTO TIOTOKA Ha
noBepxHocTH cnos Marepuaina CI (B1/cm2), TommuHa cios MpoxyKTa
CII (mm), tuametpa rpanyin CIII (mm), BenuuuHsl paspsbkenus CIV
(MM. pT.CT.) U CKBaXKHOCTH uMnyjibca CV (%,0THolIeHnE BpeMEHU
paboThl HHpPaKpPaCHON CYIIMIKH K 00IIeMy BpeMeHH MpeObIBaHUS B
CyMMIBHOI kamepe). Beixomom mponecca y (py6/T) WiIu KpuTepueMm
ONTUMAJIbHOCTH IPUHSTA BEIMYMHA NPUBEIEHHBIX TOX0JI0B C YUETOM
MPON3BOJUTEFHOCTH YCTAHOBKH M OTPEOIIIEMOH MOIITHOCTH.




P4

AynuTopHBIE
paboThI
KoMOuHIpOBaHHEIH
HOAXO0T

OIIK-1-31;011K-1-
32;011K-1-33;011K-
1-Y1;0TK-1-
V2;0MK-1-V3;0IK
-1-B1;0OIK-1-
B2;0I1K-1-B3;[1K-2
31;TTK-2-32;1TK-2-
33:T1K-2-V 1;TTK-2-
V2;TTK-2-Y 3;[TK-2-
BI;[1K-2-B2

BJI Ne4 «KomOunupoBanubiit monxoay» Ne 21. [To qanHBIM pabOTHI
[Koke u xumus. 1978. Ne 8. C.12—14] na ocuose [1d3 24 paccuuraTh
3Ha4YeHHUA KO PHUITEHTOB THHEHHOMH

MOJIEJH JUIsl MPOrHO3MPOBAHUs IIoKa3aTeel kauecTsa kokca M25 u
M10, cpaBHUTH UX C MIPEIOKEHHBIMH B CAMOM HAYYHOH CTaThbe.
YKa3zaHHe K BBINOIHEHUIO 3a4aHus: Ha aucte TI1 B mHpopmMaTHBHOM
BHUJIE CO3/IaTh TaOJMIly IUIaHWPOBAHKA dKcriepumenTa [1DD 24, Beectn
CcpeIHMe 3HaUYeHUs [ToKa3arenel kauecTBa kokca M25 u M10 u
paccunTarh KO3(QQUIMEHTHI TMHEIHON Mozeny. 1) ANropuT™ perieHns
HEITMHEITHOTO ypaBHEHHST METOIOM XOP/;

2) ANTOpPHUTM pelIeHHs HEIMHEHHOTO ypaBHeHNS MeToioM HeloToHa;
3) AAroputM™ pereHust HeIMHEHHOTO YpaBHEHHSI METOAOM JeNICHHS
OTpe3Ka MOMOoJIaM.

4) Ucnonp3oBaHue MakeTa NpUKJIaAHBIX TporpaMM MathCad s
pelleHys HEJIMHEWHBIX ypaBHEHU;

5) Anroput™m pentenus qudpepeHnnaIbHbIX ypaBHEHHH METOI0M
Diinepa.

6) AnroputM perreHus au¢ GepeHINaIbHBIX YPaBHEHUH
MOJIU(PHULIUPOBAHHBIM METOIOM Jinepa.

7) Anropurm pemenus auddepeHIHaNbHBIX YPaBHEHUH METOIOM
Pynre-Kyta uerséproro nopsaka.

8) Ucnonp3oBanue makera npukiagabx nporpamm MathCad s
peteHns (U PepeHInaIbHbIX ypaBHEHHH;

9) Pemenne cuctem muddepeHnnansHbIX ypaBHEHHI MeToIoM Difepa,
Moan(UINPOBaHHBIM MeTonoM Jitnepa, Pynre-Kyra.

10) Ucnonb3oBanue nakera npukiIagabix nporpamM MathCad amst
pereHus cucteM U GepeHINaTbHBIX yPAaBHEHHH.

11) IlpakTrdeckmii aHAIN3 CYIIECTBYIONIMX MOJieNeil B 00IacTH
npoeccroHaTbHON KOMIIETEHITHH (IIPOTHO3UPOBAHUE MOKa3aTeneil
KadecTBa Kokca M25 u M10) B makere MathCad.

12) Mcrionk30BaHne BCTPOSCHHOW HAJICTPOUKH TaOJIMIHOTO TPOIeccopa
JUISL peIIeHNUS 3a]ad MaTeMaTHIeCKOTo IIPOrPaMMHUPOBAHIIL.

13) Ucnonb3oBanue nporpammsl MathCad nns pernenus 3agau/




5.3. OuneHo4HbIE MaTepuajibl, HCNOJb3YyEeMbI€ IJIsl IK3aMEHa (6I/l.]'leT]>I, TECThI H T.l'l.)

MUWHHUCTEPCTBO HAYKU 1 BBICHIET'O OBPA3SOBAHN ST POCCUMCKOU ®EJJEPAITNN

Hosotpounkuii punman

OENEPAJIBHOI'O TOCYAAPCTBEHHOI'O ABTOHOMHOI'O OBPA3OBATEJIBHOI'O YUPEXIEHW S BBICILIET'O
OBPA30OBAHUS

«HanuoHansHbIN HccIeq0BaTeNbCKU TexHonornueckuit yuusepeutet « MUCHUC»

(H® HUTY «MUCHCy»)

Kadenpa MaTeMaTHKn U eCTECTBO3HAHHS
BUJIET Ne 0

Jucuumimna: « MozaenupoBaHie XUMHUKO-TEXHOIOTHIECKUX MPOLIECCOB)

Hampasnenue: 18.03.01 «Xumuueckast TEXHOIOTH

®dopma 00ydeHus: OuHas

®dopma npoBeeHNs 3K3aMeHa: YCTHas

1. Oomee npezcTaBIeHNE 0 MOJCTH. MaTeMaTHIeCKHe MOJICIHN: ONpeIeNICHNe; TOCTOMHCTBA M HEIOCTATKH, 10 CPAaBHEHHIO
¢ IpyrumMu hopMamu npencTaBieHus Moxenu. [lorstue «monenupoBanuey. Knaccnpukanus MaTeMaTHIECKUX MOJIEIICH;

2. PenieHune HEMMHEWHOTO YpaBHEHUS! METOJIOM JCJICHHUS OTPE3Ka MOIOIaM.

3anaua. B nByx mabopaTopusix IpH OIpeieNIeHHH KPEMHHMS B OMOJIOTHYECKOM MaTepraie audpepeHnnansHo-
CTIEeKTPO(GOMETPIIECKAM METOJIOM ITOTYYHIIN CIEAYIONHe pe3ynbTatsl (%):

1-0,84; 0,95; 0,91; 0,91

11-0,90; 0,82; 0,96; 0,91; 0,81

CymiecTByeT JIM 3HAUNMOE PACXOXKICHUE MEXKTy pe3yIbTaTaMu IBYX laboparopuii? Ecim HeT, 00beiMHATE TaHHBIC B OIHY
BBIOOPKY, paccUHTaliTe cpeaHee U qoBepuTenbHbIi naTepBai (P = 0,95). Ecnu na, mpoBeaure pacaéTsl JUTs KaXkKAoH J1abopaTopHu B
OTZENLHOCTH.

AynuntopHsle pabotsr. biok Ne (BJI):

CO)IGp)KaHI/Ie MPAKTUYCCKOro pasacia AUCHUILTAHBI

1) AJIrOpUTM pElLEHUs] HETUHEWHOIO yPaBHEHUS METOJIOM XOpJ;

2) AJITOpUTM pelIeHUs] HeMTUHEWHOTO ypaBHEeHUsI MeTogoM HpioToHa;

3) ANTOpUTM pelIeHHs HETMHEHHOTO YPaBHEHUsI METOJIOM JIENEHHS OTPE3Ka MO-TI0NIaM.

4) Vcrionp30BaHne makeTa IpUKIAAHBIX Tporpamm MathCad mmst perneHus HeMHEHHBIX ypaBHEHHH];

5) Anroput™ perreHus audhepeHIaIbHEIX ypaBHEHHI MeTooM Jiiepa.

6) Anroput™ pelieHus AupPepeHIHaNbHBIX YPaBHEHNH MOIU(DUIIMPOBAHHBIM METOIOM Diinepa.

7) AnropuT™ pemeHns TuddepeHIranbHpIX ypaBHeHNI MeToioM Pynre-Kyra geTBéproro mopsaka.

8) Vcrionp3oBanne makeTa npukiIagHbix nmporpamm MathCad mns permenus anddepeHanbHEIX ypaBHCHNUT;

9) Pemenue cucrem auddepeHnnansHpIX ypaBHEHUH MeToI0M Diiepa, MoAu(pULIMpPOBaHHEIM MeTOAOM Jitnepa, PyHre-
Kyra.

10) Vcrionp30Banne makeTa mpukiIagHabx nporpamm MathCad mrs permenus cucteM tuddepeHIranbHpIX YpaBHEHUH.
11) IMpakTryeckuii aHaIH3 CYMIECTBYIOMNX MOJeNIeH B 001acTH Mpo(ecCHOHATPHON KOMIICTEHIINH (IIPOTHO3UPOBAHHE
mokasaresneii kadecTBa kokca M25 u M10) B makete MathCad.

12) Vcrionp30BaHNe BCTPOSHHOM HAJICTPOMKH TaONIMYHOTO TIpOIIeccopa JUIS PEIIeHHs 3a/1a9 MaTeMaTHIeCKOTo
HpOrpaMMHIPOBAHUS.

13) Hcnons3oBanue nporpammel MathCad ms pemenus 3a1a4 MaTeMaTHIECKOTO IPOrPaMMHUPOBAHUSL.

ITepeuens TecToBHIX BompocoB npuBeaéH B LMS Moodle




5.4. MeToaMKa OLICHKH OCBOCHHUS JUCHUIIUHBI (Moay.as, npakTuku. HAP)

OK3aMeH He IpeyCMOTPEH.

Kpurepuu BbICTaBIeHUS 3a4€Ta C OLIEHKON:

OTMeTKa "yIOBIETBOPUTENHHO" BEICTABIACTCS 00yUYarOMEeMyCs, €CIIH JOMAIIHSS pad0Ta BBITIOHEHA CBOEBPEMEHHO U B ITOJTHOM
obbseme. ITo pesynbTaTaM BBITOTHEHHBIX 3aJaHUH 0 pa3jenaM AUCIUILIMHBI IPOLEHT BepHbIX 0TBeTOB OT 70 10 80.

OtmMmertKa "xopomuro" BeICTaBIsIeTCs 00yJaromeMycs, €ClIM JIOMalIHsst paboTa BBIIIOJIHEHA CBOEBPEMEHHO U B IOJIHOM o0beme. [1o
pe3yJbTaTaM BBINOJIHEHHBIX 3aJaHUi 110 pa3zienaM JUCLUILUIMHBL IPOLEHT BEPHBIX 0TBETOB OT 80 10 90.

OT™MeTKa "0TINYHO" BBICTABIAETCA 00YUaIOMIEMyCsl, €CIIH JOMAIIHS paboTa BBIIOIHEHA CBOEBPEMEHHO U B OIHOM oObeme. 1o
pe3yJbTaTaM BBINOJIHEHHBIX 3a/IaHUH 110 pa3ziesiaM JUCLMILIIHBI TPOLEHT BEPHBIX 0TBeTOB Oonee 90.

OTMeTKa "HeyI0BICTBOPUTEIBHO" BHICTABISICTCS 00YYAOIEMYCsl, €CITM JJOMAITHSAS paboTa BHITIOJTHEHA HE CBOSBPEMEHHO U / HITH
HE B TIOJTHOM 00BeMe, U / MM 110 pe3yIbTaTaM BBITIOIHEHHBIX 3aJJaHUH 10 pa3/iesiaM AUCIUIUIMHEI IPOLCHT BEPHBIX OTBETOB MEHEe
70.

JlomanrHioro paboTy Ha IPOBEPKY NPETOCTABISIOT B BH/E BUICOOTBETOB. BHeeoTBeT nmpeacrasiseT 3 ceds BUICO3aNiCh
AKTUBHOCTH DKpaHa KOMIBIOTEpA MPH pelieHnH 3a1a4n. [lepedens 3a1a4, HEOOXOIUMBIX ISl OCBOCHUS Kypca, TPEICTaBIICH B
pasnene «IlepedeHs padbot, BeImonHseMbIX o aucuuiuinae (Kypcosas padora, Kypcopoii mpoekr, PI'P, Pedepar, JIP, ITP u 1.1w.)»
JTAHHOH pabodeil mporpaMMBl.

TpeboBaHuUs K BUAEO3AIIHCAM, KOTOPBIE CTYJEHT JOKEH NMPEJOCTaBUTh JUI IIPOBEPKH IIPEMNOAABATENIO:

L. KauecTBO BH/IE0: YNTA0EIBHOCTh JICMOHCTPHPYEMBIX 3alUCEl, HapUMEp, YUTA0CIBHOCTE (hOPMYJI, KOTOPBIC CTYACHT
BBOAMT B siuciiku MS Excel,

2. pa3mep ¢aiina: Ha | MHHYTY BUIEO HOJDKHO IPUXOAUTHCS OT 1 1o 2 M6. Hanmpumep, ecnu Buaeo umeer
MPOIOKUTENILHOCTH 16 MHH, TO pa3mep Buaeodaiiia He JoKeH mpeBbimarh 32 MO,

3. (aii BueooTBeTa JOJDKEH nMeTh cienytomee nmst: @ammmust pynma [IpeamerCoxpaménno Ha3panue 3amaHus;
4. He JIOMyCcKaeTcs pekIaMa JIF000To XapakTepa BHYTPH BUICOOTBETA,;

5. He JIoMycKaeTcs JeJIeHUe BUICOTBEeTa Ha HECKONbKO (aiinoB. B ciayuae, ecnu Bbl clienany omOKy NpH 3amucu

BHUACOTBETA UJIM OTOBOPUJIMCH U IMOHAJIU 3TO, TO HCO6XOZ[I/IMO 00 >TOM COO6H.[PITB B BUACO3aIIMCH, HC OTKJIrO4Yas 3aliuCu BU/ICO,
CACJIaTh mays3y, IporoBOpUThH HpaBI/IJIBHHﬁ OTBCT, COIPOBOAWB IIPpHU HCO6XOZ[I/IMOCTI/I I[CMOHCTpaHHefI Ha DKpaHe.

6. IIpH 3a1TiCh BUACOOTBETA NOJIKHA OBITh BKIIFOYCHA OCHOBHAS Kamepa, 4TOOBI OBLIO BUJHO JIUIIO CTYACHTA, KOTOpBIfI
3aIMChIBACT BUACOOTBET. OKoIIIKO ¢ BUICOKAMEPHBI H€O6XO,I[I/IMO PpacnoI0XXUTh B npaBoﬁ BerHCfI 4JacCTH 3KpaHa, 4TOOBI OBLIO BHJTHO
OCHOBHO€ pa60'{ee MIPOCTPAHCTBO 2KpaHa.

Kputepuu oLieHKH BBIIOJIHEHHS AOMAIIHEH paboThl B BUJE BUICOOTBETOB (CKPUHKACTOB):
[ToaroToBICHHBIN B BHIE BUACOOTBETA (ailyl JoMaIHssI paboTa OIIEHUBACTCS MPEMOAaBATENIEM 10 CICAYIOMNM KPUTSPHUSIM:

1. [TomHOTa MPOAEMOHCTPUPOBAHHON 3a/1a4H. BBITOTHEHBI Bce HEOOXOMUMBIE ATAITBI JUTS PABHUIILHOTO PEUICHUS 3a/1a4H;
2 [IpomeMoHCTpUpPOBaH BBOA BCEX MAHHBIX Ha JHCT Excel;

3. [TpokOMMEHTHPOBAH X0 PEIICHHUS 33]1a4H;

4 Pemienue npencraBieHo BEpHO.

6. YHEBHO-METOJNYECKOE U THO®OPMALIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemasi iurepaTtypa

6.1.1. OcHoBHas JuTEpaTypa

ABTOpBI, COCTABUTENIN 3arnaBue Bubnmoreka W3narenscTBo, 1o

JI1.1 | AT dpstuko MaremaTtnueckoe u Mocksa: MUCuC, 2007
MMHUTAUOHHOE
MOZEIPOBaHHE
TIPON3BOJICTBEHHBIX CHCTEM:
MOHOTpagus

JI1.2 | A1O.3akreiim OO61as XuMu4eckas M.:Jloroc, 2012
TEXHOJIOTHS: BBEJICHHE B
MOJICITUPOBAHNE XHMHUKO-
TEXHOJIOTUIECKUX TTPOIECCOB!
VYueb.nmocobue

JI1.3 | AM. I'ymepoB MatemaTHueckoe CII6, Jlans, 2014
MOJICITUPOBAHUE XUMUKO -
MaTEeMaTHYECKHX IIPOIIECCOB:
YuebHoe nocobue

JI1.4 | Cabmuu A.B. MopaenupoBaHrue XUMUAKO- H® HUTY MUCuC, 2016
TEXHOJIOTUYECKUX IMPOIECCOB:
yaeOHoe rmocobne

6.1.2. Jlono/iHUTE/IbLHAS JINTEPATypPa

ABTOpBI, COCTaBUTENN 3arnaBue Bubnuorexa H3narenscTBO, TOL




ABTOpBI, COCTaBUTENN 3arnasue Bbubauoreka W3naTenbcTBO, rof,
JI2.1 |H.A.Bypmuctpona MaremaTuueckoe M.: Jloroc, 2010
MOZEIAPOBaHHE
9KOHOMUYECKHX MPOIIECCOB:
Momnorpadus
JI2.2 | B.B. bynanos, T.H. XuMmuueckass KHHETUKA! Jlans, 2014
JlomoBa, B.B. Pribkun | yue6HOE mocoOue
JI2.3 | Conosbes B.IL., Opranu3zanus 3KCIIepUMEHTa! THT, 2016
Borato E.M. y4eOHoe mocooue
6.1.3. MeTtoguueckue pa3padoTKku
ABTOpBI, COCTaBUTEIH 3arnaBue bubimoreka W3narenscTBO, rof
JI3.1 | B.AKapacés, Opranu3zanus 3KCIIepUMEHTa! M.: MUCuC, 1986
JI.3.PymmuHCKHi Y4ebHo - MeTox. Tocobue:
N105
JI3.2 | b.JL.Kamupus, OpraHu3zanys SKCIepUMeHTa: M.: MUCuC, 1986
B.A Kapacés, Merton. ykazanus : N1174
P.C.TumakoBa
JI3.3 | Pymmmnckwuii J1.3. OpraHu3zanys 9KCIIepUMeHTa: Poranpuntr MUCHC, 1984
Y4eOHO-MeToTuIeCcKoe
mocooue Ne 1071
6.2. Ilepeyenn pecypcoB HH(OPMALMOHHO-TeJIEKOMMYHUKAUMOHHOI ceTH « AHTepHeT»
31 |Ilowmck crateii xyprana Fuel, m3garensctso Elsevier https://www.sciencedirect.com/journal/fuel
72 | ba3a nanneix "Tepmuueckue Koncranter Bemects" http://www.chem.msu.su/cgi-bin/tkv.pl?show=welcom.html
73 | Calit s 3arpy3ku Maxima https://ru.vessoft.com/software/windows/download/maxima
24 | Caiit s 3arpy3ku SMath Studio
35 | LMS Moodle https://newlms.misis.ru/login/index.php?loginredirect=1
D6 |Poccuiickas HaydHast SIeKTpOHHAsE OUOIMOTEKA https://elibrary.ru/
37 | KubepJlenunka https://cyberleninka.ru/?from
38 |H® HUTY "MUCHUC" https://nf.misis.ru/
6.3 IlepeueHb MPOrpaMMHOIO 0becrevYeHust
1.1 | Kowmmac 3D V24
1.2 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP
1.3 |Mathcad 14.0 University Classroom Perpetual
I1.4 | Microsoft Office Professional Plus 2013 Russian OLP NL AcademicEdition;
I1.5 |Notepad++
1.6 |7-zip
I1.7 | bpaysep Google Chrome
I1.8 | Microsoft Teams
1.9 |Zoom
I1.10 | Bpay3ep Yandex
I1.11 | WinDjView 2.0.2
6.4. IlepeuyeHb MHGPOPMATUOHHBIX CIPABOYHBIX CHCTEM M MPOGeCCHOHATBHBIX a3 JaHHBIX
N.1 |ba3za nannsix "Tepmuueckue Koncrantsl Bemects" http://www.chem.msu.su/cgi-bin/tkv.pl?show=welcom.html
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEUEHUE
Ayn. Hasuauenue Bug OcHaienue
114 VYuebnast  ayguropus A 3aHsaTuit | Jlex 1 . - Komnsrotep B cOope;
JIEKIITMOHHOTO THUIIA, MPaKTUYECKUX 1 . - IpoexTop Acer X118 DLP 3600Lm;
3aHIATHN 1 mt. - Dxpan Lumien Eco Picture 200x200

cM;

19 wT. - PynonHsie mWtopsl;

4 . - [lIxad KHAKHBIH;

26 wt. - CTON CTyIeHYECKHil;

46 mrt. - Ctym;

1 mrt. - CTon npenoaBaTesIbCKHiA.




127 VYuebnast mabopaTtopust (KoMIbrOTepHSbIH | [Ip 1 mr. - UaTepakTHBHAs pocka Panasonic;
KJIAcc) 1 . - [IpoexTop Epson;

1 mr. - JlTokymeHT- kKamepa Avermedia;
1 . - Hab ACORP 16 nopr;

12 wt. - Kommerotep B cOope;

1 wr. - Cucremusiii 6i1ok NORBELIs;
1 wr. - Monurop LCD Acer;

12 mrt. - KoMIbroTepHBIE CTOIBI;

8 mT. - YueHn4ecKkuii cTo;

12 wt. - Kpecno koMIIbIOTEpHOE;

16 mt. - Crymbs;

1 wr. - KawkHeiid mkad;

1 mwt. - Yuenndeckas JOcKa.

123 VYuebnast mabopaTtopust (KoMmbroTepHsIi | Cp 14 mrr. - CucTeMHBIH O7I0K;
KJace) Ka6uner KYpPCOBOTO u 14 . - Monutop LCD LG21,5;
JUIIIOMHOTO MPOCKTUPOBAHMUS, 1 wr. - Okpan HacteHHslt 200x200;
CaMOCTOATEILHOM paboThl 00yYarOIHXCS 1 . - [IpoexTop ACER X118DLP 3600;

1 . - [ToxgBec 1s mpoekTopa;
1 wr. - KommyTtatop D-Link;

1 wr. - Jlocka yueHHUecKas;
27 wit. - CTONBI Y4CHUYECKHUE;
52 mwr. - Crynbs;

4 wrT. - XKamoszu.

8. METOAUYECKHUE YKA3AHUA JJIS1 OBYYAIOIIUXCSL

Meroanyeckue yka3aHus il 00yJarOIUXCs 10 OCBOCHHIO JUCIUIUTAHBI (MOIYJIS)

OcBocHHUE AUCIUIUTHHEI IPEATIONaraeT Kak MpoBeICHUE TPaIUIMOHHBIX ayUTOPHBIX 3aHATHH, TaK X pabOTy B 3JIEKTPOHHOM
nHpOpMaIMoOHHO-00pa3oBaTenbHOH cpene (ANOC), B 3MeKTPOHHOM Kypce M0 AUCIUILTHHE. DJIEKTPOHHBIA KypcC TO3BOJSET
HCIIOJIb30BATh CIICHUABHBI KOHTCHT U AJIEMECHTHI AJIEKTPOHHOTO 00YUYCHHUS U TUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTHIA.
Hcronp3yeTcst MpenMyIeCTBEHHO ISl ACHHXPOHHOTO B3aUMOICHCTBIS MEXK/IY yYaCTHHKaMH 00pa30BaTeIFHOrO Ipoliecca
MIOCPENICTBOM ceTH «HTepHeT»

Yto6b! 3¢ (PEeKTUBHO UCTIONH30BATH BO3MOXKHOCTH 3IEKTPOHHOTO Kypca, & COOTBETCTBEHHO H YCIEIIHO OCBOUTH JUCIUILINHY,
HYXHO:

1) 3aperucTpupoBaThcs Ha Kypc;

2) 03HAKOMHUTBCS C COAEPKAHUEM Kypca, BOIIPOCAMH TSI CAMOCTOSITEIBHOM MTOJTOTOBKH, YCIOBHSIMH JIOITyCKa K aTTECTaIlHH,
(hopMoOit MPOMEKYTOUHOH aTTeCTAUH (3a4eT/K3aMeH), KpUTEPUSIMH OLIEHUBAHUS | JP.;

3) u3y4aTh y4eOHbIC MaTepHAaibl, pa3MEHICHHBIC MIPENoIaBaTeNieM. B T.4. MoJIb30BaThCS INTEPATY PO, PEKOMEHIOBaHHOM
TperoiaBaTelieM, IIepPeXost MO CChIIKAM;

4) monb30BaThCs OMOIMOTEKOM, B T.4. JJISI BEITIOIHEHHS TUCBMEHHBIX pa0oT (KOHTPOJIbHBIE, KOHTPOJIBHBIE Pa0OTHI, KYPCOBBIE
paboTHI/IPOEKTHI);

5) 03HaKOMUTECS € 3alaHAEM K MHUCEMEHHOM paboTe, CpOKaMH CHa4H, KPUTEPUSIMU OIICHKH. B ycTaHOBIICHHBIE CPOKH BHIITOJIHUTH
paboty(bl), MOATPY3UTH (aiia paboTkI IJIst MPOBEPKH. PexoMeHmyeTcst Ha3bIBaTh (haiiyr paboTHI clieayronM 00pa3oM (Ha3BaHUE
npeaMera (CokparieHHo), rpynna, @O, nara akryanu3anuu (IpH HOBTOPHOM pa3MeleHun)). Eciau pabora conep:KuT pucyHKH,
(hopMyIIBI, TO C TIETBEO COXPaHCHHS

(hopMaTHpOBaHUS ee HyKHO NOATpYkaTh B pdf popmare.

Pabora, pa3memniaemast B 3JI€KTPOHHOM Kypce IJIs IPOBEPKH, JIOJDKHA!

- COJIepIKaTh BCE CTPYKTYPHBIC AIIEMEHTHI: THTYJIbHBIN JIUCT, BBEICHHE, OCHOBHYIO 4acCTh, 3aKJIFOYCHUE, CIIUCOK HCTOYHHUKOB,
TPUIIOXKEHUs (TIpH HEOOXOAUMOCTH );- OBITH 0hOPMIICHA B COOTBETCTBHH C TPSOOBAHHSIMHU.

[IpenopaBarens B TeUCHNE YCTAaHOBJICHHOTO CPOKa (He OoJiee AecsTh THel) mpoBepseT paboTy 1 pa3MeInaeT B KOMMEHTapHUsIX K
3aJJaHHIO PELICH3M0. B Hell OH yKa3bIBaeT KaK MOJIOKHUTEIBHBIC CTOPOHBI PA0OTHI, TAK 3aMe4aHus. [Ipy HATMYHK B PELICH3UU
3aMeUYaHMi U PEKOMCHIAINA, Hy>KHO BHECTH MTONPABKH B pabOTy, OTIIPABUTE €€ 3aHOBO ISl IOBTOPHOM MpoBepKH. [Ipu 3TOM BaxHO
CIIEINTH 32 CPOKAMH, B T€YEHHE KOTOPBIX JOJDKHO OBITH BEIITOJTHEHO 3a7aHue. [Ipu HapyIIeHnn CpOKOB, yKa3aHHBIX
HperoaBaTesieM, BO3MOXKHOCTh HAIIPAaBUTh pabOTy OCTAeTCsl, HO CHCTEMa BBIBOJUT COOOIIEHNE O HapyIIeHNH CPOKOB. [1o
OKOHYaHUH CEMECTpPa 3arpy3uTh PadOTy HE MOTYUUTCS;

6) IPOMTH TECTOBBIC 3a/JaHUsI, OCBOUB PEKOMEHTyeMble ydeOHbIC MaTepHalIbl

7) OTCIIEeKUBATH CBOIO YCIIEBAEMOCTD;

8) unTath 00BSABICHNUS, pa3MellaeMble MPEnoJaBaTeieM, 1aBaTh 00PaTHYIO CBA3b;

9) co3maBath OOCYXJICHUS U Y4aCTBOBATh B HUX (0OCYKHAIOTCS OOIINE MOMEHTHI, BBI3BIBAIOIIIE BOIPOCH! Y OOJNBIIMHCTBA
TPYIIIE);

10) IposBIIATH perysIpHYI0 aKTHBHOCTB Ha Kypce.

IIpeuMyIecTBEHHO IS CHHXPOHHOTO B3aMMOICHCTBUS MEXIY YYaCTHHKaMHU 00pa30BaTEIBHOIO Mpolecca MOCPEACTBOM CETH
«HTepHeT» ncnonb3yercs Microsoft Teams (MS Teams). UToOBI MOJHOIIEHHO HCIOIB30BATh €0 BO3MOKHOCTH HY>KHO
ycTaHOBUTH npuiioxenrne MS Teams Ha nepcoHaNBHBINA KOMITBIOTEP U TenedoH. CTapocTaM HY>KHO co3fath rpynmy B MS Teams.
Y4acrue B rpynie no3BoJisieT:

- CIIyIIaTh JICKIHH;- pa0d0TaTh Ha MPAKTUIECKHUX 3aHATHSAX;- OBITh HAa CBSA3M C IIPEIoaBaTelIeM, 3a1aBasi My BOIPOCHI HIIH OTBEYAast
Ha €ro BOIPOCHI B 00IIIeM JaTe Tpymisl B padodee BpeMs ¢ 9.00 mxo 17.00;- ocyIIecTBIATE COBMECTHYIO Pa0OTy HaJIl JOKYMEHTaMHU
(Brmagka «Daiiibn).




IIpu npoBeneHuy 3aHATHIl B AUCTAaHIMOHHOM CHHXPOHHOM (hopMaTe Hy>KHO Bceraa paboTaTh ¢ BKIIOYEHHOH KaMepoi.
HckiroueHue — eciiy npernoaaBartellb HOIPOCUT OTKIIOUUTh KaMepbl 1 MUKPO(OHBI B CBsA3M ¢ OosbIMMu ToMexamu. Ha aBatapkax
JIOJDKHBI OBITH HCKITIOUUTEIBHO JICIOBEIE (DOTO.

ITpu npoBeneHNN TEKIINOHHO-IIPAKTUIECKUX 3aHATHI BEACTCA 3alUCh. DTO JaeT BO3MOXKHOCTh IPOCMOTPA 3aHATHS B CIIydae
HEBO3MOXKHOCTHU NIPUCYTCTBUSI HA HEM HIIH IIPU HEOOXOIUMOCTH BHOBb OOpaTUTCS K MaTepHalIy U 3aHOBO €ro MPOCMOTPETh
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